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1988 EXPERIMENTAL SUMMARY 
T . O .  ALBERTSEEN 
SOIL—PLANT ORGANOCHLORINE PESTICIDE RESEARCH 
H i s t o r i c a l l y  o r g a n o c h l o r i n e  ( 0 C )  i n s e c t i c i d e s  ( e . g .  D i e l d r i n ,  Heptachlor, 
DDT, C h l o r d a n e )  h a v e  b e e n  u s e d  i n  t h e  p r o d u c t i o n  o f  v e g e t a b l e s ,  f r u i t  and 
t o  a l e s s e r  e x t e n t  a l s o  w i t h  p a s t u r e s  a n d  c r o p s .  U n f o r t u n a t e l y  t h e  OC 
r e s i d u e s  c a n  r e m a i n  i n  t h e  s o i l  s y s t e m  f o r  d e c a d e s .  M o r e  unfortunately, 
c o n t a m i n a t e d  s o i l  w i l l  a f f e c t  t h e  w h o l e  f o o d  c h a i n  b y  producing 
c o n t a m i n a t e d  p l a n t  m a t e r i a l  ( e . g .  p a s t u r e s ,  c r o p s )  w h i c h  w i l l  i n  turn 
t h e n  c o n t a m i n a t e  l i v e s t o c k  a n d  h u m a n s .  P l a n t  a n d  a n i m a l  products 
e x c e e d i n g  t h e  max imum r e s i d u e  l i m i t s  (MRL) a r e  r e j e c t e d  b y  e x p o r t  and 
d o m e s t i c  markets. 
I n  1 9 8 8  a r e s e a r c h  p r o g r a m m e  w a s  i n i t i a t e d  t o  h e l p  d e f i n e  the 
r e l a t i o n s h i p  b e t w e e n  s o i l  a n d  p l a n t  contamination. 
Two m a i n  e x p e r i m e n t s  w e r e  established 
1 )  P a s t u r e  c o n t a m i n a t i o n  i n  a n n u a l  a n d  p e r e n n i a l  g r a z e d  swards. 
2 )  P l a n t  s p e c i e s  c o n t a m i n a t i o n  i n  a w i d e r  r a n g e  o f  p a s t u r e  a n d  crops. 
S o i l  s a m p l e s  a t  0 - 1 0  cm d e p t h  w e r e  c o l l e c t e d  a t  5 . 0  o r  1 0 . 0  m intervals 
a l o n g  a p e r m a n e n t l y  m a r k e d  1 0 0 . 0  m t r a n s e c t  i n  o v e r  5 0  p a d d o c k s .  These 
p a d d o c k s  c o v e r e d  a r a n g e  o f  s o i l  t y p e s  a n d  s o i l  D i e l d r i n  contamination 
l e v e l s  ( h a v i n g  p r e v i o u s l y  b e e n  s a m p l e d  b y  t h e  a d v i s o r y  s t a f f  a t  Albany, 
B u n b u r y ,  B u s s e r t o n  a n d  M a n j i m u p  - t h e  m a i n  p e s t i c i d e  r e s i d u e  areas). 
T h i s  e x e r c i s e  w a s  u n d e r t a k e n  t o  e s t a b l i s h  a r e s e r v e  s u p p l y  o f  Dieldrin 
c o n t a m i n a t i o n  l e v e l s  i n  t h e  0 . 1 - 3 . 0  ppm r a n g e  a t  k n o w n  f i x e d  p o i n t  sites 
f o r  f u t u r e  p a i r e d  s o i l / p a s t u r e  samples. 
A l t h o u g h  l a r g e  v a r i a t i o n s  i n  s o i l  D i e l d r i n  w a s  f o u n d  a l o n g  m o s t  o f  the 
t r a n s e c t s  i t  w a s  n o t  p o s s i b l e  t o  o b t a i n  t h e  0 . 1 - 3 . 0  ppm r a n g e  o n  more 
t h a n  o n e  p a d d o c k  t r a n s e c t .  T h e  r a n g e  o n  a n y  o n e  f a r m  w a s  obtained, 
h o w e v e r ,  b y  s e l e c t i n g  2 o r  3 a d j a c e n t  p a d d o c k  t r a n s e c t s  w h e r e  factors 
s u c h  a s  s o i l  t y p e ,  p a s t u r e  c o m p o s i t i o n ,  p a d d o c k  h i s t o r y ,  a s p e c t  e t c .  were 
v e r y  similar. 
T w e n t y  t r a n s e c t s  o n  8 f a r m s  w e r e  s e l e c t e d  f o r  t h e  a n n u a l  p a s t u r e  sites. 
Two t r a n s e c t s  o n  a n i n t h  f a r m  w a s  s e l e c t e d  f o r  t h e  p e r e n n i a l  pasture 
site. 
P a s t u r e  a n d  s o i l  w a s  s a m p l e d  a t  6 w e e k l y  i n t e - : v a l s  t h r o u g h o u t  t h e  growing 
s e a s o n  a n d  i n t o  e a r l y  s e n e s c e n c e  ( 4  o r  5 g r e e r  t o g e t h e r  w i t h  1 dry 
harvest). 
A t  o n e  s i t e  88MA42,  s a m p l i n g  w a s  i n t e n s i f i e d  t o  3 w e e k l y  intervals. 
On t h e  p e r e n n i a l  p a s t u r e  s i t e  8 8 A 1 1 9  s a m p l i n g  w a s  u n d e r t a k e n  a t  6 weekly 
i n t e r v a l s  f o r  1 2  months. 
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A t  e a c h  h a r v e s t  d a t e  p a s t u r e  w a s  s a m p l e d  a t  5 o r  m o r e  preselected 
t r a n s e c t  p o i n t s  o f  known s o i l  D i e l d r i n  contamination. 
B e c a u s e  a l l  9 f a r m s  w e r e  c o n t i n u o u s l y  g r a z e d  b y  c a t t l e  t h e  p a s t u r e  was 
c u t  f r o m  w i t h i n  a w e l d m e s h  c a g e ,  ( p o s i t i o n e d  6 w e e k s  p r e v i o u s l y ) ,  s o  as 
t o  e n s u r e  s u f f i c i e n t  p l a n t  m a t e r i a l  t o  h a r v e s t  a n d  t o  e l i m i n a t e  s o i l  and 
f a e c a l  c o n t a m i n a t i o n .  P a s t u r e  c a g e s  w e r e  now m o v e d  t o  o t h e r  preselected 
l e v e l s  o f  c o n t a m i n a t i o n  a l o n g  t h e  transect. 
A minimum 1 0 0  g f r e s h  w e i g h t  e a c h  o f  s u b c l o v e r  a n d  r y e g r a s s  ( o r  clover 
a n d  g r a s s  o n  t h e  p e r e n n i a l  p a s t u r e  s i t e )  w a s  c u t  a p p r o x .  1 cm above 
g r o u n d  l e v e l .  T h e  h a r v e s t e d  m a t e r i a l  w a s  c h i l l e d  a n d  h a n d s o r t e d  into 
p l a n t  s p e c i e s ,  g e n e r a l l y  w i t h i n  2 4  h o u r s  o f  s a m p l i n g .  F i n a l l y  t h e  fresh 
s o r t e d  p l a n t  s a m p l e s  w e r e  frozen. 
G r e a t  c a r e  w a s  t a k e n  t o  p r e v e n t  s o i l  c o n t a m i n a t i o n  o f  t h e  h a r v e s t e d  plant 
m a t e r i a l  b e c a u s e  c o n t a m i n a t i o n  l e v e l s  c a n  b e  u p  t o  1 0 0  t i m e s  h i g h e r  in 
s o i l  t h a n  i n  t h e  p l a n t s  g r o w i n g  i n  i t .  H o w e v e r  b e c a u s e  t h e  s o i l  surface 
m i c r o t o p o g r a p h y  c a n  b e  q u i t e  u n e v e n  a n d  c a n  h a v e  > 2  cm h i g h  worm and/or 
s l u g  c a s t s  a l l  h a n d s o r t e d  p a s t u r e  s a m p l e s  a r e  w a s h e d  c l e a n  o f  a n y  free 
s o i l  b y  d u n k i n g  i n t o  w a t e r .  C o m p a r i s o n s  b e t w e e n  w a s h e d  a n d  unwashed 
p a s t u r e  s a m p l e s  i n d i c a t e  t h a t  w i t h  p a s t u r e  s a m p l e s  c o n t a i n i n g  n o  free 
s o i l  n o  s i g n i f i c a n t  d i f f e r e n c e  e x i s t s ,  b u t  w h e r e  t h e r e  w a s  slight 
u n a v o i d a b l e  s o i l  c o n t a m i n a t i o n  t h e n  w a s h e d  p a s t u r e  s a m p l e s  w e r e  less 
c o n t a m i n a t e d  t h a n  t h e  n o n - w a s h e d  portion. 
D r y  p a s t u r e ,  s i l a g e  o r  h a y  s a m p l e s  w e r e  n e i t h e r  h a n d s o r t e d ,  w a s h e d  or 
frozen. 
I m m e d i a t e l y  a f t e r  e a c h  p a s t u r e  h a r v e s t  a minimum 2 0 0  g o f  s o i l  f r o m  the 
0 - 1 0  cm r o o t  z o n e  w a s  a l s o  sampled. 
P l a n t  s a m p l e s  w e r e  a l w a y s  p a i r e d  w i t h  a s o i l  sample. 
R e s u l t s  t o  d a t e  h a v e  i n d i c a t e d  t h a t  p l a n t  c o n t a m i n a t i o n  i s  primarily 
d e p e n d e n t  o n  i n c r e a s i n g  c o n c e n t r a t i o n s  o f  s o i l  c o n t a m i n a t i o n .  The 
s i m p l e s t  r e l a t i o n s h i p  b e t w e e n  p a i r e d  D i e l d r i n  c o n t a m i n a t e d  p l a n t  and 
s o i l  s a m p l e s  h a s  b e e n  e s t a b l i s h e d  b y  l i n e a r  r e g r e s s i o n  f o r c e d  through 
t h e  o r i g i n ,  i . e .  Y ( p l a n t  c o n t a m i n a t i o n )  = m, X ( s o i l  contamination). 
T h e  c o n t a m i n a t i o n  g r a d i e n t  "m" i n d i c a t e s  t h e  r e l a t i o n s h i p  d e p e n d s  on 
s o i l  t y p e ,  s o i l  s t r u c t u r e ,  p l a n t  s p e c i e s ,  p l a n t  m a t u r i t y ,  p l a n t  height 
a n d  p l a n t  p a r t  factors. 
E f f e c t  o f  S o i l  Type 
A t  e q u i v a l e n t  l e v e l s  o f  s o i l  D i e l d r i n  w i t h i n  t h e  t e s t  r a n g e  o f  0 - 3  ppm 
( w i t h  a b i a s  t o w a r d s  0 - 2  ppm) o r g a n i c  s o i l s  c o n t a m i n a t e  c l o v e r  and 
g r a s s  p a s t u r e  s p e c i e s  a p p r e c i a b l y  l e s s  t h a n  l o a m  s o i l .  ( s e e  T a b l e  1 and 
2 ) .  T h e  c o n t a m i n a t i o n  g r a d i e n t s  a r e  l o w e r  i n  t h e  o r g a n i c  s o i l s  t h a n  they 
a r e  i n  t h e  l o a m  soils. 
O r g a n i c  s o i l s  a p p e a r  t o  b i n d  t h e  o r g a n o c h l o r i n e  r e s i d u e s  v e r y  strongly. 
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E f f e c t  o f  S o i l  Structure 
A t  e q u i v a l e n t  l e v e l s  o f  s o i l  D i e l d r i n  l o a m  s o i l s  w i t h  a n o r m a l ,  stable, 
s o i l  s t r u c t u r e  c o n t a m i n a t e  p l a n t  s p e c i e s  ( b y  d u s t  b l o w  a n d  s o i l  splash) 
a p p r e c i a b l y  l e s s  t h a n  p o o r l y  s t r u c t u r e d ,  o v e r  c u l t i v a t e d ,  h i g h l y  erodible 
( b u l l  d u s t )  l o a m  s o i l s  ( e . g .  o l d  p o t a t o  p a d d o c k s ) .  ( s e e  T a b l e s  1-6). 
T r i a l  s i t e  88BU18 i s  i n  a n  o v e r  c u l t i v a t e d  p a d d o c k  w i t h  plant 
c o n t a m i n a t i o n  g r a d i e n t s  t h r o u g h o u t  t h e  s e a s o n  b e i n g  s i g n i f i c a n t l y  higher 
t h a n  o t h e r  m o r e  n o r m a l  s t r u c t u r e d  soils. 
T h e  0 . 4 9 8  c o n t a m i n a t i o n  g r a d i e n t  o f  t h e  J u n e  s u b c l o v e r  h a r v e s t  ( T a b l e  1) 
i s  t h e  h i g h e s t  r e c o r d e d  t o  d a t e .  I t  i n d i c a t e s  t h a t  t h e  l e v e l  of 
c o n t a m i n a t i o n  i n  s u b c l o v e r  i s  50% o f  t h e  l e v e l  o f  c o n t a m i n a t i o n  i n  the 
s o i l  i t  w a s  g r o w i n g  i n .  I n  c o n t r a s t ,  s u b c l o v e r  g r o w i n g  o n  o r g a n i c  soils 
h a v e  <5%. 
E f f e c t  o f  P l a n t  Species: 
a )  P a s t u r e  species 
O n  l o a m  s o i l s ,  a t  e q u i v a l e n t  l e v e l s  o f  s o i l  D i e l d r i n  g r a s s e s  are 
s i g n i f i c a n t l y  l e s s  c o n t a m i n a t e d  t h a n  s u b c l o v e r ,  i . e .  contamination 
g r a d i e n t  g r a s s  < s u b c l o v e r  ( s e e  T a b l e s  1 - 6 ) .  H o w e v e r ,  o n  organic 
s o i l s ,  w h e r e  p l a n t  c o n t a m i n a t i o n  l e v e l s  a r e  m u c h  l o w e r  ( u s u a l l y  <0.05 
p p m )  g r a s s e s  a r e  i n  g e n e r a l  o n l y  m a r g i n a l l y  l e s s  c o n t a m i n a t e d  t h a n  sub 
c l o v e r .  ( s e e  T a b l e s  1 a n d  2 )  F u r t h e r m o r e ,  i n  p e r e n n i a l  p a s t u r e s  the 
" T h a t c h  L a y e r "  o f  s t o l o n s ,  l e a v e s  e t c  p h y s i c a l l y  s e p a r a t e s  the 
c o n t a m i n a t e d  s o i l  f r o m  t h e  g r a z e d  p l a n t  t o p s .  T h i s  t h a t c h  minimises 
p l a n t  c o n t a m i n a t i o n  f r o m  d u s t  b l o w ,  r a i n  s p l a s h  a n d  surface 
v o l a t i l i s a t i o n .  ( S e e  T a b l e s  1 a n d  2) 
b )  P a s t u r e  a n d  C r o p  Species 
E i g h t  p l a n t  s p e c i e s  w e r e  h a n d  s o w n  o n  t w o  l o a m  s i t e s ,  o n e  w i t h  a good 
s o i l  s t r u c t u r e ,  t h e  o t h e r  h a v i n g  a v e r y  p o o r  s o i l  s t r u c t u r e .  (see 
T a b l e s  3-6). 
A t  b o t h  s i t e s  l a r g e  d i f f e r e n c e s  e x i s t  b e t w e e n  p l a n t  s p e c i e s ,  this 
e f f e c t  b e i n g  c o n f o u n d e d  b y  p l a n t  m a t u r i t y ,  p l a n t  p a r t  a n d  plant 
height. 
A g a i n ,  p l a n t  c o n t a m i n a t i o n  i s  g r e a t e s t  i n  a l l  s p e c i e s  g r o w i n g  o n  the 
p o o r l y  s t r u c t u r e d  l o a m  site. 
C) Vegetables 
M a t u r e  c a b b a g e s  h a r v e s t e d  f r o m  a 0 . 2 8  ppm s o i l  D i e l d r i n  loam 
c o n t a i n e d  0 . 0 0 5  ppm c o n t a m i n a t i o n  ( t h e  d e t e c t a b l e  l i m i t )  o n l y  o n  the 
m o s t  e x t e r n a l  l e a v e s .  I n t e r n a l  l e a v e s  a n d  t h e  c e n t r a l  stalk 
c o n t a i n e d  < 0 . 0 0 5  ppm. 
M a t u r e  c a u l i f l o w e r s  h a r v e s t e d  f r o m  a 0 . 6 8  p p m  s o i l  D i e l d r i n  loam 
c o n t a i n e d  0 . 0 0 5 ,  0 . 0 1 1  a n d  < 0 . 0 0 5  ppm c o n t a m i n a t i o n  i n  t h e  leaves, 
f l o w e r  h e a d  a n d  i n t e r n a l  s t a l k  respectively. 
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B o t h  t h e s e  t w o  v e g e t a b l e  s p e c i e s  a p p e a r  t o  h a v e  adsorbed 
c o n t a m i n a t i o n  r a t h e r  t h a n  r o o t  a b s o r b e d  a n d  translocated 
contamination. 
E f f e c t  o f  P l a n t  Maturity 
W i t h  s u b c l o v e r  a n d  g r a s s  i n  a n n u a l  p a s t u r e s ,  t h e  c o n t a m i n a t i o n  gradient 
" m " ,  i n - g e n e r a l ,  d e c r e a s e s  w i t h  e a c h  g r e e n  h a r v e s t  o v e r  a l l  t h e  t e s t  soil 
t y p e s  a n d  s o i l  s t r u c t u r e s .  P l a n t  c o n t a m i n a t i o n  b y  w i n d  b l o w n  d u s t ,  direct 
s o i l  s p l a s h  a n d  s o i l  s u r f a c e  v o l a t i l i s a t i o n  a p p e a r s  t o  b e  m o s t  e v i d e n t  in 
s m a l l ,  l i g h t  d e n s i t y  p a s t u r e  s w a r d s ,  i . e .  d u r i n g  a u t u m n  a n d  e a r l y  winter. 
T h e s e  c o n t a m i n a t i o n  s o u r c e s  a r e  r e d u c e d  a s  t h e  b a r e  e r o d a b l e  s o i l  is 
c o v e r e d  b y  f o l i a g e  a n d  t h e  l o w e r  w i n t e r  t e m p e r a t u r e s  l i m i t s  t h e  r a t e  of 
v o l a t i l i s a t i o n .  T h e  a d s o r b e d  c o n t a m i n a t i o n  l o a d  c a n  n o w  b e  d i l u t e d  down 
b y  t h e  g r o w i n g  s w a r d .  ( s e e  T a b l e s  1 - 4). 
E f f e c t  o f  P l a n t  Height 
I n  t h e  9 s i t e s  a t  A l b a n y ,  B u n b u r y ,  B u s s e l t o n  a n d  M a n j i m u p  a l l  pasture 
s a m p l e s  c o n s i s t e d  o f  t h e  w h o l e  p l a n t  > 1  cm a b o v e  g r o u n d  l e v e l .  I n  t h e  2 
h a n d s o w n  p l a n t  s p e c i e s  t r i a l s  t h e  l a t e  w i n t e r  a n d  s p r i n g  h a r v e s t s  were 
s a m p l e d  a t  1 0  cm i n t e r v a l s  a b o v e  g r o u n d  l e v e l .  I n  t h e  s p r i n g  s a m p l i n g  in 
b o t h  t r i a l s  t h e  l e a f y  p l a n t  s p e c i e s ,  e . g .  s u b c l o v e r ,  a n n u a l  a n d  perennial 
r y e g r a s s  ( a n d  o a t s ,  p e a s  i n  t h e  g o o d  s t r u c t u r e d  s o i l )  h a d  decreasing 
l e v e l s  o f  p l a n t  c o n t a m i n a t i o n  w i t h  i n c r e a s i n g  p l a n t  h e i g h t .  H o w e v e r ,  the 
m o r e  s t a l k y  p l a n t  s p e c i e s ,  e . g .  l u p i n s ,  r a p e ,  p h a l a r i s  ( a n d  o a t s  i n  the 
p o o r l y  s t r u c t u r e d  s o i l )  h a d  s i m i l a r  d e c r e a s i n g  l e v e l s  o f  plant 
c o n t a m i n a t i o n  i n  t h e  s t a l k  o n l y  s e c t i o n ,  t h e n  i n  t h e  l o w e r m o s t  leafy 
s e c t i o n  a n  i n c r e a s e  i n  p l a n t  c o n t a m i n a t i o n  ( o v e r  i t s  a d j a c e n t  stalk 
s e c t i o n ) ,  a n d  t h e n  w i t h  i n c r e a s i n g  h e i g h t  i n  t h e  l e a f  s e c t i o n  a 
c o r r e s p o n d i n g  d e c r e a s e  i n  p l a n t  c o n t a m i n a t i o n .  e . g .  L u p i n s  g r o w i n g  i n  the 
p o o r l y  s t r u c t u r e d  s o i l  h a d  p l a n t  D i e l d r i n  c o n t a m i n a t i o n  l e v e l s  o f  0.06, 
0 . 0 2 ,  0 . 0 1 ,  0 . 0 1  ( s t a l k  o n l y ) ,  0 . 0 3  ( 1 / 2  s t a l k ,  1 / 2  l e a f ) ,  0 . 0 6 ,  0.06, 
a n d  0 . 0 5  ppm i n  t h e  0 - 1 0 ,  7 0 - 8 0  cm h e i g h t  i n t e r v a l s  respectively. 
L u p i n  c o n t a m i n a t i o n  l e v e l s  i n  t h e  g o o d  s t r u c t u r e d  s o i l  w e r e  approximately 
h a l f  t h o s e -  i n  t h e  p o o r l y  s t r u c t u r e d  soil. 
I n  t h e  p o o r l y  s t r u c t u r e d  l o a m  s i t e  t h e  h i g h  c o n t a m i n a t i o n  l e v e l s  i n  the 
t o p m o s t  s e c t i o n  o f  t h e  p l a n t  p r o f i l e  o f  a l l  s p e c i e s  i s  d i s t u r b i n g l y  high. 
I t  e x c e e d s  t h e  p l a n t  MRL o f  0 . 0 5  ppm i n  a l l  s p e c i e s  e x c e p t  o a t s  and 
rape. 
T h e s e  h i g h  l e v e l s  o f  c o n t a m i n a t i o n  c a n n o t  b e  e x p l a i n e d  e n t i r e l y  by 
a d s o r p t i o n  m e c h a n i s m s  a l o n e ,  a l t h o u g h  p r o g r e s s i v e  d u s t i n g  m a y  have 
o c c u r r e d  t h r o u g h o u t  t h e  s e a s o n .  ( s e e  T a b l e s  5 a n d  6) 
E f f e c t  o f  P l a n t  Part 
L e a v e s  a n d  l e a f y  s t a l k s  a p n e a r  t o  h a v e  h i g h e r  c o n t a m i n a t i o n  l e v e l s  than 
l e a f  l e s s  s t a l k s  w h i c h  a r e  > 1 0  cm a b o v e  g r o u n d  l e v e l .  W i t h  t h e  lupin, 
r a p e  a n d  o a t s  e x a m p l e  c i t e d  a b o v e  t h e  l o w e r m o s t  s t r a t a  o f  t h e s e  plant 
c a n o p i e s  h a d  s h e d  t h e i r  l e a v e s  a n d  i t s  c o n t a m i n a t i o n  load. 
D i e l d r i n  l e v e l s  o f  0 . 0 1  ppm w e r e  r e c o r d e d  i n  t h e  s e e d  o f  o a t s ,  rape, 
b a r l e y  a n d  l u p i n s ,  p e a s  i n  t h e  p o o r  a n d  w e l l  s t r u c t u r e d  l o a m  sites 
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r e s p e c t i v e l y .  T h i s  a g a i n  s u g g e s t s  t h a t  t h e  c o n t a m i n a t i o n  m e c h a n i s m  is 
a l s o  b y  r o o t  a b s o r p t i o n  a n d  t r a n s l o c a t i o n  i n  t h e s e  s p e c i e s ,  particularly 
i n  r a p e ,  l u p i n s  a n d  p e a s  w h e r e  t h e  s e e d s  w e r e  o b t a i n e d  o u t  o f  closed 
p o d s .  ( s e e  T a b l e s  5 a n d  6) 
A 1 . 2 5  ppm c o n t a m i n a t e d  s o i l  c o n t a i n s  a r e s e r v o i r  o f  5 k g  o f  D i e l d r i n  in 
t h e  t o p  2 5  cm o f  a h e c t a r e .  A 1 0  t / h a  c r o p  g r o w i n g  o n  t h i s  s o i l  may 
h a v e  a max imum c o n t a m i n a t i o n  l e v e l  o f  0 . 0 5  ppm ( t h e  Maximum Residue 
L i m i t ) .  T h i s  e q u a t e s  t o  a n  u p t a k e  o f  0 . 5  gm D i e l d r i n / h a .  I n  appears, 
t h e n ,  t h a t  h i g h  y i e l d i n g  c r o p s  a r e  v e r y  u n l i k e l y  t o  significantly 
d e c o n t a m i n a t e  soils. 
SOIL ORGANOCHLORINE PESTICIDE RESEARCH 
I n  1 9 8 8  a n  e x p e r i m e n t a l  s o i l  o r g a n o c h l o r i n e  p r o g r a m m e  w a s  i n i t i a t e d  to 
1 )  d e f i n e  t h e  s o i l  d e c a y  r a t e  o f  Dieldrin 
2 )  e s t a b l i s h  s o i l  d e c o n t a m i n a t i o n  techniques. 
S o i l  D e c a y  R a t e  o f  Dieldrin 
T h e  p r e v i o u s l y  m e n t i o n e d  p e r m a n e n t l y  m a r k e d  1 0 0 . 0  m t r a n s e c t s  were 
i n i t i a l l y  s a m p l e d  a t  5 . 0  o r  1 0 . 0  m i n t e r v a l s  i n  F e b r u a r y / M a r c h  1988. 
T h e  t r a n s e c t  s o i l  s a m p l i n g  r e s u l t s  i n d i c a t e  t h a t  s o i l  Dieldrin 
c o n t a m i n a t i o n  l e v e l s  c a n  v a r y  s i g n i f i c a n t l y  f r o m  m e t r e  t o  metre, 
e s p e c i a l l y  o n  p r e v i o u s  o r c h a r d  s i t e s ,  e . g .  a t  o n e  t r a n s e c t ,  a d j a c e n t  5 m 
s a m p l i n g  s i t e s  h a d  s o i l  D i e l d r i n  a t  0 . 3 8  a n d  6 . 0 0  ppm! 
B e c a u s e  o n l y  v e r y  s m a l l  p e r c e n t a g e s  o f  e i t h e r  c o l l o d i a l  c l a y  o r  organic 
m a t t e r  i n  t h e  s o i l  i s  s u f f i c i e n t  t o  s t r o n g l y  b i n d  t h e  organochlorines, 
t h e  r e c o r d e d  l a r g e  d i f f e r e n c e s  i n  s o i l  D i e l d r i n  a c r o s s  a p a d d o c k  c a n  be 
e x p l a i n e d  b y  t h e  d i f f e r e n t i a l  g a i n  o r  l o s s  o f  C C ' s  o v e r  t i m e  a t  a n y  one 
s a m p l i n g  site, 
CC g a i n  c a n  b e  f r o m  d i r e c t  i n s e c t i c i d e  a p p l i c a t i o n ( s )  o r  i n d i r e c t l y  from 
s o i l  m o v e m e n t  c a u s e d  b y  c u l t i v a t i n g ,  p o t a t o  h a r v e s t i n g  i m p l e m e n t s ,  wind 
o r  w a t e r  e r o s i o n  a n d  b y  g r a z i n g  s t o c k  activities. 
OC l o s s  c a n  b e  f r o m  s o i l  m o v e m e n t ,  e n v i r o n m e n t a l  decontamination 
( v o l a t i l i s a t i o n  o r  m i c r o b i o l o g i c a l  d e g r a d a t i o n )  o r  b y  r e m o v a l  of 
c o n t a m i n a t e d  p l a n t  m a t e r i a l  b y  s i l a g e ,  h a y  o r  b y  g r a z i n g  animals. 
T h e  t r a n s e c t s  w e r e  r e s a r ) l e d  a t  t h e  s a m e  5 . 0  o r  1 0 . 0  m i n t e r v a l s  in 
D e c e m b e r  1 9 8 8  a n d  c o m p a r e d  w i t h  t h e  i n i t . a l  levels. 
O n l y  s m a l l  b u t  n o n  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  r e c o r d e d  b e t w e e n  t h e  two 
s a m p l i n g  d a t e s ,  d u e  l a r g e l y  t o  t h e  l a r g e  v a r i a t i o n  c o m p o n e n t  i n  t h e  in 
c o n t a m i n a t i o n  l e v e l s  a l o n g  t h e  t r a n s e c t .  I n i t i a l l y  e a c h  t r a n s e c t  was 
s c h e d u l e d  f o r  s a m p l i n g  o n  a n  a n n u a l  b a s i s  b u t  t h i s  h a s  n o w  b e e n  extended 
t o  a 5 y e a r  period. 
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S o i l  Decontamination 
S o i l  d e c o n t a m i n a t i o n  t r e a t m e n t s  o f  b u r n i n g ,  c u l t i v a t i o n  o r  i r r i g a t i o n  did 
n o t  c h a n g e  t h e  0 - 1 0  cm s o i l  o r g a n o c h l o r i n e  concentration. 
S o i l  D e c o n t a m i n a t i o n  - B u r n i n g  Experiments 
Two b u r n i n g  e x p e r i m e n t s  w e r e  c o n d u c t e d  i m m e d i a t e l y  a f t e r  t h e  s u m m e r  fire 
b a n  w a s  l i f t e d  ( A p r i l  1 9 8 8 ) .  A p p r o x i m a t e l y  2 t / h a  o f  d r y  p a s t u r e  residue 
a n d  4 t / h a  o f  a d r y  o a t  c r o p  w e r e  b u r n t .  S o i l  s a m p l e s  ( 0 - 1 0  cm)  a l o n g  a 
t r a n s e c t  w e r e  t a k e n  b e f o r e  a n d  a f t e r  burning. 
T h e  i n i t i a l  s o i l  OC c o n c e n t r a t i o n  w a s  n o t  s i g n i f i c a n t l y  c h a n g e d  b y  either 
b u r n i n g  e v e n t .  ( s e e  T a b l e  7) 
S o i l  D e c o n t a m i n a t i o n  - C u l t i v a t i o n  x I r r i g a t i o n  Experiment 
On a p o o r  s t r u c t u r e d  l o a m  s o i l  ( 8 8 B U 2 2 )  f i f t e e n  d i s c  h a r r o w  o r  rotary 
h o e  c u l t i v a t i o n s  ( t o  1 5  o r  2 0  cm d e p t h  r e s p )  w e r e  a p p l i e d  independently 
a n d  t o g e t h e r  w i t h  e i g h t e e n  2 0  mm i r r i g a t i o n s  o v e r  a 7 8  d a y  p e r i o d .  The 
s i x  t r e a t m e n t s  ( 3  c u l t i v a t i o n  x 2 i r r i g a t i o n s )  w e r e  r e p l i c a t e d  twice. 
2 0  b u l k e d  s o i l  s a m p l e s  ( 0 - 1 0  c m ) / p l o t  w e r e  t a k e n  p r i o r  t o  the 
c o m m e n c e m e n t  o f  a n y  t r e a t m e n t  a p p l i c a t i o n  a n d  a t  1 4  d a y  i n t e r v a l s  until 
t h e  t e r m i n a t i o n  o f  t h e  t r i a l  ( 2 1  A p r i l  1 9 8 8 ) .  A g a i n  t h e  i n i t i a l  s o i l  OC 
c o n c e n t r a t i o n s  ( D i e l d r i n ,  DDT, H e p t a c h l o r  o r  C h l o r d a n e )  w e r e  not 
s i g n i f i c a n t l y  r e d u c e d  b y  a n y  o f  t h e  c u l t i v a t i o n  o r  i r r i g a t i o n  treatments. 
( s e e  T a b l e  8) 
A t w i c e - w e e k l y  r o t a r y  h o e  c u l t i v a t i o n  t r e a t m e n t  w a s  t e s t e d  o n  6 
p e r m a n e n t  p a s t u r e  s i t e s  i n c l u d i n g  a n  o r g a n i c  p e a t  d u r i n g  t h e  1988/89 
s u m m e r .  P r e l i m i n a r y  r e s u l t s  t o  d a t e  i n d i c a t e  t h a t  a g a i n  n o  significant 
s o i l  d e c o n t a m i n a t i o n  h a s  o c c u r r e d  a t  a n y  o f  t h e  s i t e s .  ( s e e  T a b l e  9) 
U n f o r t u n a t e l y  t h e  b u r n i n g ,  c u l t i v a t i n g  a n d  i r r i g a t i n g  decontamination 
t e c h n i q u e s  d o  n o t  a p p e a r  t o  b e  s u c c e s s f u l .  H o w e v e r ,  i t  i s  important 
t h a t  d e c o n t a m i n a t i o n  r e s e a r c h  r e c e i v e  h i g h  p r i o r i t y  b e c a u s e  a reduction 
o f  t h e  p r i m a r y  s o u r c e  o f  c o n t a m i n a t i o n  w i l l  h a v e  m a j o r  c o s t  benefit 
i m p l i c a t i o n s  t h r o u g h o u t  t h e  a f f e c t e d  s o i l / p l a n t / a n i m a l  industries. 
A n o t h e r  p r o p o s e d  s o i l  d e c o n t a m i n a t i o n  t e c h n i q u e  i s  t o  b u r y  the 
c o n t a m i n a t e d  t o p s o i l  b e l o w  r e s i d u e  f r e e  s u b s o i l .  T h i s  required 
m e a s u r e m e n t  o f  t h e  d e p t h  o f  c o n t a m i n a t i o n  d o w n  t h e  s o i l  p r o f i l e .  I n  20 
s o i l  p r o f i l e  t r e n c h e s  OC c o n t a m i n a t i o n  h a s  b e e n  d e t e c t e d  w i t h i n  b u t  not 
b e n e a t h  t h e  p l o u g h  z o n e .  T h e  p l o u g h  z o n e / s u b s o i l  i n t e r f a c e  a r e a  c a n  be 
c l e a r  c u t  ( d u p l e x  s o i l  s t y l e )  o r  i r r e g u l a r ,  d i s c o n t i n u o u s  (lumpy), 
w a v e l i k e  a n d  d t f f i c u l t  t o  d e f i n e .  Two c o n t a m i n a t i o n  z o n e s  a r e  evident, 
namely 
a )  t h e  r e s o n a b l y  w e l l  m i x e d  t o p  z o n e  r e s t i n g  a b o v e  the 
b )  p o o r l y  m i x e d  i n t e r f a c e  z o n e  ( u s u a l l y  t h e  l o w e r m o s t  1 0  cm o r  2 0  cm of 
t h e  c o n t a m i n a t e d  volume). 
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I n  a n u m b e r  o f  p r o f i l e s  t h e  s u r f a c e  0 - 1 0  cm i s  l e s s  c o n t a m i n a t e d  t h a n  the 
n e x t  l o w e r  1 0 ,  2 0  o r  3 0  cm z o n e s .  T h i s  c a n  b e  a t t r i b u t e d  t o  normal 
e n v i r o n m e n t a l  d e c o n t a m i n a t i o n  ( v o l a t i l i s a t i o n ,  a n d / o r  microbiological 
d e g r a d a t i o n )  o r  u n e v e n  s u r f a c e / s u b s o i l  i n c o r p o r a t i o n .  ( s e e  T a b l e  10) 
S o i l  s a m p l e s  f r o m  t h e s e  p r o f i l e  t r e n c h e s  w e r e  a l s o  a n a l y s e d  f o r  pH, 
o r g a n i c  c a r b o n ,  s a n d ,  s i l t  a n d  clay. 
No r e l a t i o n s h i p  a t  a n y  s p e c i f i c  1 0  cm s a m p l i n g  d e p t h  w a s  e v i d e n t  between 
t h e  OC c o n t a m i n a t i o n  a n d  t h e  c o n c e n t r a t i o n  o r  o r g a n i c  c a r b o n ,  s i l t ,  silt 
+ c l a y  o r  clay. 
I t  i s  a p p a r e n t  t h a t  v e r y  l o w  p e r c e n t a g e s  o f  e i t h e r  o r g a n i c  m a t t e r ,  or 
c l a y / s i l t  a r e  s u f f i c i e n t  t o  s t r o n g l y  b i n d  t h e  organochlorines. 
P o t a t o  h a r v e s t i n g  i n c o r p o r a t e s  t h e  OC i n s e c t i c i d e s  w h i c h  were 
a p p l i e d  i n  i r r i g a t i o n  w a t e r  o r  a s  t o p d r e s s e d  g r a n u l e s  down i n t o  t h e  soil 
p r o f i l e .  S u b s e q u e n t  p o t a t o  c r o p s  a n d / o r  a n y  p a s t u r e / c r o p  cultivations 
h a v e  t e n d e d  t o  d i s t r i b u t e  t h e  O C ' s  m o r e  e v e n l y  t h r o u g h o u t  t h e  plough 
zone. 
Now,  b e c a u s e  O C ' s  a r e  d i s t r i b u t e d  r e a s o n a b l y  e v e n l y  t h r o u g h o u t  the 
p l o u g h  z o n e ,  ( u p  t o  2 5  cm d e e p ) ,  s o i l  d e c o n t a m i n a t i o n  b y  b u r i a l  ( o r  by 
r e m o v a l )  i s  l i k e l y  t o  p r e s e n t  h u g e  m e c h a n i c a l ,  l o g i s t i c a l  a n d  financial 
p r o b l e m s  ( i n c l u d i n g  l o s s  o f  s o i l  s t r u c t u r e ,  n u t r i e n t  f e r t i l i t y  and 
b i o l o g i c a l  activity). 
H o w e v e r ,  t h e  v e r y  l o n g  t e r m  n a t u r e  o f  t h e  r e s i d u a l  s o i l  pesticide 
p r o b l e m  w i t h  i t s  a s s o c i a t e d  c o s t s  a n d  i n c r e a s e d  g r a z i n g  m a n a g e m e n t  load 
h a s  r e s u l t e d  i n  f a r m e r s  s h o w i n g  i n t e r e s t  i n  s o i l  d e c o n t a m i n a t i o n  by 
b u r i a l .  T h e  f a r m e r s  h a v e  s u g g e s t e d  t w o  techniques 
i )  u s e  o f  n o n - c o n t a m i n a t e d  s o i l  s c r a p e d  f r o m  a n  a d j a c e n t  o r  nearby 
paddock 
i i )  u s e  o f  a m o u l d  b o a r d  p l o u g h  t o  i n v e r t  t h e  s o i l  p r o f i l e  d e e p  enough 
s o  t h a t  t h e  c o n t a m i n a t e d  t o p s o i l  i s  p l a c e d  u n d e r  a t  l e a s t  1 0  cm of 
n o n - c o n t a m i n a t e d  subsoil. 
W h i l s t  t h e  f i r s t  s u g g e s t i o n  i s  e s s e n t i a l l y  a c o m p r o m i s e  b e t w e e n  c o s t s  and 
b u r i a l  d e p t h  t h e  l a t t e r  ( m o u l d b o a r d )  t e c h n i q u e  i s  b e i n g  investigated 
j o i n t l y  w i t h  Mr R .  D o y l e  (TAFE R u r a l  Education). 
I f  p l a n t  c o n t a m i n a t i o n  o f  p a s t u r e  s p e c i e s  i s  e s s e n t i a l l y  adsorption, 
( w i t h  m i n i m a l  r o o t  a b s o r p t i o n  a n d  t r a n s l o c a t i o n )  t h e n  a n y  soil 
d e c o n t a m i n a t i o n  t e c h n i q u e  t h a t  c a n  s i g n i f i c a n t l y  r e d u c e  t h e  l e v e l  of 
s u r f a c e  c o n t a m i n a t i o n  w i l l  br.., o f  g r e a t  b e n e f i t .  I t  i s  h y p O t h e s i s e d  that 
w i t h  r e d u c e d  s o i l  s u r f a c e  c o n t a m i n a t i o n ,  p l a n t  c o n t a m i n a t i o n  ( d u e  to 
d u s t i n g ,  s o i l  s p l a s h  a n d  v o l a t i l i s a t i o n )  w i l l  b e  a l s o  reduced. 
F u r t h e r m o r e ,  d i r e c t  c o n t a m i n a t i o n  o f  g r a z i n g  a n i m a l s  f r o m  s o i l  ingestion 
w i l l  b e  g r e a t l y  lessened. 
I f  r o o t  a b s o r b t i o n  a n d  t r a n s l o c a t i o n  d o  s i g n i f i c a n t l y  c o n t r i b u t e  to 
p a s t u r e  c o n t a m i n a t i o n ,  t h e n  s o i l  d e c o n t a m i n a t i o n  o f  t h e  e n t i r e  root 
v o l u m e  w o u l d  b e  r e q u i r e d  t o  r e d u c e  p l a n t  p e s t i c i d e  uptake. 
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TABLE 1 
SUSCLOVER DIELDRIN CONTAMINATION GRADIENT 
TRIAL (88) 
LOCATION 
SOIL TYPE 
AL19 
DENMARK 
PEAT 
AL18 
REDMOND 
PEAT 
MA-:2 
MANJIMUP 
LObM 
MA41 
MANJIMUP 
LOAM 
BY5 
DARDANUP 
LOAM 
BY6 
DONNYBROOK 
LOAM 
BY7 
DARDANUP 
LOAM 
BY8 
DARDANUP 
LOAM 
BUIS 
JINDONG 
LOAM*** 
MAY 1988 0.002 0.064 
JUNE 1988 0.021 0.017 0.046 0.072 0.040 0.063 0.498 
JULY 1988 0.031 0.025 0.060 0.061 0.125 0.059 0.084 
AUG 1988 0.652 
0.037 
0.041 0.074 0.066 0.052 0.052 0.260 
SEPT 1988 0.008 0.013 0.027 0.028 0.024 0.122 
OCT 1988 0.011 0.019 0.034 
0.016 
0.039 0.029 0.029 0.037 0.066 0.079 
NOV 1988 0 0 0.612 0.006 0.018* 0.016** 
DEC 1988 0 0.020* 0.021* 0.018* 0.012* 
JAN 1989 0.007* 
* DRY SAMPLE: INCLUDES SUBCLOVER, GRASS AND OTHER SPECIES 
** HAY SAMPLE: INCLUDES SUBCLOVER, GRASS AND OTHER SPECIES 
* * *  POOR SOIL STRUCTURE 
TABLE 2 
GRASS DIELDRIN CONTAMINATION GRADIENT 
TRIAL (88) 
LOCATION 
SOIL TYPE 
AL19 
DENMARK 
PEAT 
AL18 
REDMOND 
PEAT 
MA42 
MANJIMUP 
LOAM 
MA41 
MANJIMUP 
LOAM 
BY5 
DARDANUP 
LOAM 
BY6 
DONNYBROOK 
LOAM 
BY7 
DARDANUP 
LOAM 
BY8 
e 
DARDANUP 
LOAM 
BU18 
JINDONG 
LOAM*** 
MAY 1988 0 0.014 
JUNE 1988 0.015 0.006 0.025 0.030 0.018 0.023 0.368 
JULY 1988 0.025 0.029 0.028 0.054 0.030 0.049 
AUG 1988 , 0.026 
0.023 
0.021 0.058 0.C23 0.032 0.039 0.147 
SEPT 1988 0 0 0.327 0.023 0.013 0.051 
OCT 1988 0.017 0.025 0.016 
0.007 
0.015 0.016 0.015 0.022 0.033 0.012 
NOV 1988 0 0 0.002 0 0.016** 
DEC 1988 
... 
0.020* 0.018* 0.021* 0.018* 0.012* 
JAN 1989 0 0.007* 
* DRY SAMPLE: INCLUDES SUBCLOVER, GRASS AND OTHER SPECIES 
**  HAY SAMPLE: INCLUDES SUBCLOVER, GRASS AND OTHER SPECIES 
* * *  POOR SOIL STRUCTURE 
P L A N T  D I E L D R I N  CONTAMINATION 
T A B L E  3 
( p p m )  ON A POORLY STRUCTURED LOAM / 88BU21 
P L A N T  SPECIES HARVEST DATES 15.07.88 10.08.88 22.09.88 05.12.88 
SUBCLOVER 0.52 0.39 0.13 NS 
RAPE 0.46 0.26 0.05 0.01 
P .  RYEGRASS 0.34 NS 0.10 NS 
PHALARIS 0.34 NS 0.10 <0.01 
A .  RYEGRASS 0.30 0.23 0.07 NS 
LUPIN 0.28 0.11 0.04 <0.01 
OATS 0.17 0.12 0.04 0.01 
BARLEY NS NS NS 0.01 
S O I L  DIELDRIN (pm) 1.47 1.48 1.41 
* S E E D  ONLY 
N S  NOT SAMPLED 
TABLE 4 
P L A N T  D I E L D R I N  CONTAMINATION ( p p m )  ON A WELL STRUCTURED LOAM / 88BY16 
P L A N T  SPECIES HARVEST DATES 25.07.88 18.09.88 23.09.88 05.12.88* 
SUBCLOVER 0.09 0.12 0.08 NS 
RAPE 0.11 0.06 NS NS 
P .  RYEGRASS 0.09 NS NS NS 
PHALARIS 0.08 NS NS NS 
A .  RYEGRASS 0.06 0.05 0.04 NS 
PEAS 0.03 0.08 0.02 0.01 
LUPIN 0.04 0.04 0.02 0.01 
OATS 0.03 0.03 0.01 <0.01 
S O I L  DIELDRIN (ppm) 1.15 1.31 1.23 
* S E E D  ONLY 
N S  NOT SAMPLED 
TABLE 5 
PLANT D I E L D R I N  P R O F I L E  (ppm) 
POOR STRUCTURED LOAM / 883U21 
SAMPLING HEIGHT 
PLANT SPECIES 
0-10 
cm 
10-20 
cm 
20-30 
cm 
30-40 
cm 
40-50 
cm 
50-60 
cm 
60-70 
cm 
70-80 
cm 
SEED 
ONLY 
SUBCLOVER 0.16 0.10 
A .  RYEGRASS 0.07 0.07 0.07 0.08 
OATS 
* 
0.07 0.03 
* 
0.03 0.04 0.04 0.03 0.01 
LUPINS 
* 
0.06 
* 
0.02 
* 
0.01 
* 
0.01 0.03 0.06 0.06 0.05 <0.01 
P.RYEGRASS 0.14 0.08 0.07 
PHALARIS 0.10 0.09 0.11 0.09 <0.01 
RAPE 0.04 0.04 0.08 0.05 0.05 0.04 0.01 
BARLEY 0.01 
* STALK ONLY 
S O I L  D I E L D R I N  1 . 4 1  ppm 
HARVEST DATE 2 1 . 0 9 . 8 8  ( P L A N T  M A T E R I A L ) ;  0 9 . 1 2 . 8 8  (SEED) 
TABLE 6 
PLANT D I E L D R I N  P R O F I L E  (ppm) 
WELL STRUCTURED LOAM / 88BY16 
SAMPLING HEIGHT 
PLANT SPECIES 
0-10 
cm 
10-20 
cm 
20-30 
cm 
30-40 
cm 
40-50 
cm 
50-60 
cm 
60-70 
cm 
70-80 
cm 
SEED 
ONLY 
SUBCLOVER 0.09 0.06 
_ 
A .  RYEGRASS 0.07 0.05 0.04 0.03 0.03 
OATS 
* 
0.02 
* 
0.01 0.01 0.01 0.01 0.01 0.01 <0.01 
LUPINS 
* 
0.04 
* 
0.01 
* 
0.02 0.02 0.03 0.03 0.02 0.02 0.01 
PEAS 0.05 0.04 0.01 0.02 0.01 <0.01 0.01 
* STALK ONLY 
S O I L  D I E L D R I N  1 . 2 3  ppm 
HARVEST DATE 2 3 . 0 9 . 8 8  (PLANT M A T E R I A L ) ;  0 5 . 1 2 . 8 8  (SEED) 
T A B L E  7 .  S O I L  DECONTAMINATION - BURNING 
S O I L  D I E L D R I N  (ppm) 
F U E L  S O I L  PREBURN POSTBURN 
P A S T U R E  ( 2  t / h a )  LOAM 1 . 3 9  1.34 
OAT C R O P  ( 4  t / h a )  LOAM 0 . 9 9  1.10 
T A B L E  8 .  S O I L  DECONTAMINATION - CULTIVATION/IRRIGATION 
T R I A L :  88BU22 
L O C A T I O N :  JINDONG 
S O I L  T Y P E :  LOAM - POOR STRUCTURE 
TREATMENTS S O I L  DIELDRIN 
BEFORE 
(ppm) 
AFTER 
NO CULTIVATION NO IRRIGATION 0.86 0.81 
ROTARY HOE NO IRRIGATION 0.82 0.82 
D I S C  HARROW NO IRRIGATION 0.88 0.79 
NO CULTIVATION IRRIGATION 1.10 1.05 
ROTARY HOE IRRIGATION 0.96 0.97 
D I S C  HARROW IRRIGATION 1.05 1.05 
_. 
x 0.94 0.92 
TRIAL 
T A B L E  9 
LOCATION 
S O I L  DECONTAMINATION - CULTIVATION 
S O I L  D I E L D R I N  (ppm) 
S O I L  B E F O R E  AFTER 
88AL21 DENMARK PEAT 1.14 0.76 
88BY11 DARDANUP LOAM, 0.77 1.20 
88BY13 DARDANUP LOAM 1.86 1.93 
88BY13 DARDANUP SANDY LOAM 0.49 0.63 
88BY11 DONNYBROOK LOAM 1.05 0.91 
88BY11 GOODWOOD LOAM 3.02 3.22 
13 
The 
poorly 
mixed 
interface 
zone. 
The 
reasonably 
wel 
mixed 
plough 
zone. 
....1 
VI 
I 
I-. 
o 
o 
VI 
0 
..I 
..) 
v% 
.1). 
VI 
I 
tn 
o 
.1). 
0 
I 
•II). 
ut 
to 
VI 
I 
•.% 
o 
to 
0 
I 
lo 
ul 
h.) 
V1 
I 
lo 
0 
IV  I- ,  I-. 
0 V 0 VI 
I I I I 
h.) I V  I - .  I-. 
Ln 0 vi o 
0 
I 
tn S A M P L I N G  D E P T H  ( cm) 
0 
o o 
. o to 
o al 
to 
. 01 
o 
o•-• 
KJ 
o 
8 8 A L 2 0  - REDMOND 
P E A T Y  SAND 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
CYN 
o 
. co 0 
0-• o :-• 
o w o 0 4 2 .  0 
o 
cri W 
8 8  AL21 
PEAT 
- DENMARK 
0 
. o 
o 
0 
o 
o 
0 
. o 
o 
0 
0 
.P. 
0 0 0 0 
. Co La t o  La 
.1=. CA Ca to 
0 
La 
N) 
8 8 A L  22 
PEAT 
- DENMARK 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 
. o 
o 
0 
o 
U' 
0 0 0 
. . 1-• to a% 
. 0  CD Zu 
I-. 
. al 0 
h.) 
. to 0 
8 8 B Y 9  - 
LOAM 
KIRUP 
0 
. o 
o 
0 
o 
17', 
0 
. o 
0 
0 
o 
0 
0 
. o 
C, 
0 
o 
., 
0 0 0 
. . o o o 
0 0 vl 
0 
cy% 
•C•• 
0 
. ty% 
• .3 
88BY10 
LOAM 
- DARDANUP 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 0 088BY11 
. . . o o o .t. 
o o 1-• iv 
....) 
o LOAM 
- DARDANUP 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o o 
. . o 1-• 
to al 
1-• i•-•1-•• 
. o-• %-. 
o o 
. i-- 
o 
88BY12 
LOAM 
- KIRUP 
o 
O 
0 
o o o 
. . o 0 ....) 
o o VI 
1-• 
. In 
la 
o-• 
CD 
la 
88BY13 
LOAM 
- DARDANUP 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 
. o 
o 
0 
o 
o 
0 0 
. o o 
o cru 
0 
. 
0 
a l  In 
.D. co 
0 
co 
a) 
88BY14 
LOAM 
- DONNYBROOK 
o 
O 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o o o 
. o 1-4 ...) 
t-, i--, a) 
r•-• 
trl 
o 
to 
. ta 
o 
88BY15 
LOAM 
- GOODWOOD 
o 
000000 
o 
o 
. 
o 
o 
o 
o 
. 
o 
o 
o 
o 
o 
0 
o 
0 
o o o 
. . o o to 
0 (..., to 
o 
w 
o 
o 
. w 
a% 
88BU19 
LOAM 
- CARBARUP 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
1-• 
o o o 
. . N.) l a  La 
a) I-••• o 
o 
. h., 
....3 
88BU20 
LOAM 
- J I NDONG 
o 
O 
o 
o 
. o 
o 
o 
o 
o 
o o co 
. . o I . "  VI 
o op o 
%.0 
tel 
o 
Co 
. ....1 
o 
8 8 M A 4 3  - 
LOAM 
MANJIMUP 
o 
. o 
o 
o 
o 
1-• 
o hp 
. . 1-• t.D 
%.) - tra 
a% al 
. V I  ke) 
co co 
.0. 
to 
op 
8 8 M A 4 4  - _MANJIMUP 
LOAM 
o 
o 
0 
oo 
. o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o o 
. o La 
o a% 
i•-• to 
. a% o 
o o 
o-• 
a% 
o 
8 8 M A 4 5  - 
LOAM 
MANJ I MUP 
F 
o 
o 
o 
. o 
o 
o 
o 
o 
o 
. o 
o 
o 
o 
o 
o o 
. o w 
.t. op 
to 
o•-• F-% 
. . a l  0% 
o o 
1-• 
1.4 
o 
8 8 M A 4 6  - 
LOAM 
MANJIMUP 
SURFACE DRAINAGE TRIAL — 86V1 
L a s e r  l e v e l l i n g  d e m o n s t r a t i o n  a r e a s  a t  V a s s e  R e s e a r c h  S t a t i o n  have 
i m p r o v e d  s u r f a c e  d r a i n a g e  a n d  r e d u c e d  w a t e r l o g g i n g ,  f l o o d i n g  a n d  salt 
accumulation. 
R e s e e d i n g  t h e s e  l a s e r  t r e a t e d  a r e a s  h a s  r e s u l t e d  i n  g r e a t e r  pasture 
p r o d u c t i v i t y  a n d  s t o c k  c a r r y i n g  c a p a c i t y .  T h e  o v e r a l l  c o s t  o f  this 
e x e r c i s e  h a s  t o  b e  m e t  b y  i n c r e a s e d  a n i m a l  productivity. 
I n  1 9 8 6  a n  e x p e r i m e n t  w a s  established. 
1 )  T o  q u a n t i f y  t h e  r e s p o n s e  o f  a n n u a l  p a s t u r e s  t o  i m p r o v e d  surface 
d r a i n a g e  b y  l a s e r  levelling. 
2 )  F r o m  t h e  p a s t u r e  r e s p o n s e  d a t a  d e t e r m i n e  t h e  c o s t / b e n e f i t  r a t i o  of 
p a s t u r e  i m p r o v e m e n t  f o l l o w i n g  l a s e r  levelling. 
A r a n d o m i s e d  b l o c k  d e s i g n  c o n t a i n e d  f o u r  r e p l i c a t i o n s  o f  3 treatments, 
viz. 
A) C o n t r o l  - n o  l a s e r  l e v e l l i n g ,  n o  reseeding 
B) P a s t u r e  r e n o v a t i o n  - l i g h t  c u l t i v a t i o n  a n d  reseeding 
C)  L a s e r  l e v e l l i n g  a n d  reseeding. 
A l l  1 2  p l o t s  a r e  s t o c k e d  b y  w e t h e r s  a c c o r d i n g  t o  t h e  a m o u n t  o f  pasture 
available. 
RESULTS AND DISCUSSION 
T h r o u g h o u t  t h e  1 9 8 8  g r o w i n g  s e a s o n  o n l y  s m a l l  d i f f e r e n c e s  between 
t r e a t m e n t s  w e r e  r e c o r d e d  i n  p a s t u r e  o n  o f f e r ,  p a s t u r e  g r o w t h  r a t e s  and 
t o t a l  p a s t u r e  production. 
T h e  s l i g h t l y  l o w e r  A u g u s t / S e p t e m b e r  s t o c k i n g  r a t e s  i n  t r e a t m e n t s  ( B )  and 
( C )  w a s  o f f s e t  b y  s l i g h t l y  h i g h e r  s t o c k i n g  r a t e s  i n  October/November. 
T h e s e  r e s u l t s  d i f f e r  m a r k e d l y  f r o m  t h e  1 9 8 7  g r o w i n g  s e a s o n  w h e r e  the 
t r e a t e d  p l o t s  ( 8  a n d  ( C )  h a d  s i g n i f i c a n t l y  l o w e r  p a s t u r e  g r o w t h  rates 
a n d  s t o c k i n g  r a t e s  t h a n  t h e  u n t r e a t e d  c o n t r o l  p l o t s  (A). 
I t  a p p e a r s  t h a t  t h e  r e s p o n s e  t o  t h e  ( B )  a n d  ( C )  t r e a t m e n t s  i s  occurring 
b u t  a t  a m u c h  s l o w e r  r a t e  t h a n  w a s  e x p e c t e d ,  a n d  w h a t  w o u l d  be 
e c o n o m i c a l l y  a c c e p t a b l e .  A p o s s i b l e  r e a s o n  f o r  t h e  s l u g g i s h  r e s p o n s e  is 
t h e  p o s i t i o n  o f  t h e  t r i a l  s i t e  o n  t h e  l o w e r  p a r t  o f  a f l a t t i s h  drainage 
a r e a .  T h i s  h a s  r e s u l t e d  i n  t h e  h i g h  s a l t y  w a t e r  t a b l e  adversely 
a f f e c t i n g  a l l  p l o t s .  F u r t h e r m o r e ,  r a p i d  s u r f a c e  a r a i n a g e  r u n o f f  from 
t h e  l a s e r  p l o t s  ( C )  h a s  b e e n  r e s t r i c t e d  b y  l o w  g r a d i e n t s  i n t o  the 
o v e r a l l  f a r m  d r a i n a g e  system. 
T h e  l a s e r  p l o t s  w e r e  c e r t a i n l y  b e t t e r  d r a i n e d  b u t  u n f o r t u n a t e l y  were 
u n i f o r m l y  w a t e r l o g g e d  f o r  e x t e n d e d  p e r i o d s ,  i n  c o n t r a s t  t o  t h e  ccontrol 
p l o t s  w h i c h  h a d  r e a s o n a b l y  w e l l  d r a i n e d  p r o d u c t i v e  " m o u n d s "  surrounded 
b y  a " w i n t e r  l a k e "  system. 
T h i s  t r i a l  w i l l  c o n t i n u e  u n t i l  D e c e m b e r  1989. 
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M e a n  1 9 8 8  p a s t u r e  assessment 
Control 
(A) 
Renov...,.ion 
(B) 
Laser 
reseeding 
(C) 
Mean 
P a s t u r e  o n  o f f e r  (t/ha) 2.4 2.3 2.4 2.4 
T o t a l  p a s t u r e  p r o d u c e d  (t/ha) 6.2 6.0 6.3 6.1 
P a s t u r e  g r o w t h  r a t e s  (kg/ha/day) 32 31 33 32 
V i s u a l  c o m p o s i t i o n  s u b c l o v e r  (%) 20 19 17 
g r a s s  (%) 
,12 
23 18 25 22 
o t h e r s  (%) 65 62 56 61 
S t o c k i n g  r a t e  ( s h e e p / h a )  ** 10.8 9.8 11.0 10.5 
M e a n  o f  7 o b s e r v a t i o n s  a t  t h r e e  w e e k l y  i n t e r v a l s  f r o m  J u l y  through 
t o  November. 
* *  S . R .  d a t a  r e c o r d e d  f r o m  J u l y  t o  December. 
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